We have proposed the below two calculation models efficient for estimating indoor radiation dose; 1) a calculation method of transport of photons released from radioactive materials that were deposited on solid surface such as ground surface or building walls, 2) a model using a single-layer wall that represented and was equivalent to a multiple layered wall consisted of different building materials. A series of the study including above have applied to estimate indoor radiation dose (rate) for Meckbach's prefabricated house and detached house proposed by IBEC. Calculation results were in good agreement with those of previous studies.
, Cs-137, Cs-134, , , We have proposed the below two calculation models efficient for estimating indoor radiation dose; 1) a calculation method of transport of photons released from radioactive materials that were deposited on solid surface such as ground surface or building walls, 2) a model using a single-layer wall that represented and was equivalent to a multiple layered wall consisted of different building materials. RADAR-code which has been developed on a basis of a series of this study was applied to estimate indoor radiation dose (rate) for Meckbach's prefabricated house and detached house proposed by IBEC.
Indoor radiation doses calculated for Meckbach's wooden prefabricated house were 10 ~ 20 % higher than in Meckbach's paper. The discrepancies could be attributed to values of linear absorption coefficients of building construction materials and ways of dealing with the buildup effects.
As for IBEC detached house, three types of building structures have been considered; concrete, light-weighted concrete (ALC) and wooden house. The indoor radiation dose rates estimated by this study were in good agreement with calculation results of Furuta et al. when we compared with houses of same type of structures in almost the same position. The indoor radiation dose rate tends to decrease as density of building construction materials used increases. In a case where Cs-137 has infiltrated into soil, the radiation dose rate in second floor tends to be lower than the rate in first floor for a concrete house, but tendency turns out to be opposite for a wooden house.
In this study, the exposure buildup factor in concrete material was used for all materials because the exposure buildup factors are not so much different by materials since the mean free paths of photons occurring in detached houses are thought to be less than three or so.
Although half-life of Cs-134 is about two years, which is much shorter than 30 years of Cs-137, the radiation dose per a decay is estimated by a factor of 2.75 of Cs-137. Considering these facts, the radiation dose (rate) from radioactive cesium can be estimated to be k -fold of the radiation dose of Cs-137. n is the number of years since the nuclear accident occurred (2011.3). n k A package of the methods for easier prediction that have been proposed in a series of this study can be utilized to estimate radiation dose (rate) in houses built in areas containing radioactive materials on ground or in soil.
Adequate buildup factors must be chosen when it is used for radiation protection facilities. （2016 年 11 月 9 日原稿受理，2017 年 2 月 1 日採用決定）
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